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-ain that fell throughout the state. The season was excessively
ser c::(tj. \?efg::gxtion suffered verygmuch for want of moisture, However, the
bgéht, clear days have been favorable for gathering the rapidly-ripening cot-
ton. 'The state escaped the usual September gales, and with the exception of
the.heﬂ"y precipitation at Tuscumbia on the "l:ith, 5.16 inches, there were no
violent storms repor'.ed1 from any section. The average rainfall was 2.57
- he normal.

m(':ll‘ll?: :)eerlno;::zrtuture was rather high during the middle of the month but toward
jts close the m;n'cury fell very rapidly, recording a degree of cold that made
rtable.
ﬁr?[‘shcéo::\l'i?uge temperature of the state was 0°.3 above the normal.
Summary.
, -afure.—Mean temperature, 76°; highest temperature, 95°, at Marion,
onltf::qgt‘lll[; lowest tempera}:ure, 42°, at Gadsden, on t.lle°30th; range of tem-
rrature, 53°; greatest monthly range of temperature, 52°, at Gud.s en; least
x’;)onth]y range of temperature, 26°, at Selma; mean daily range, 16°; greatest
daily range of temperature, 36°, at Gadsden, on the 30th; least daily range of
temperature, 1%, at Eufaula, on the 30th, and Florence, on the 16th. -
ainfall.—Mean depth of rainfall, 1.46 inches; mean daily rainfall, 0.052
inch; greatest depth of monthly rainfall, 6.90 inches, at Tuscumbia; least
de th of monthly rainfall, 0.30 inch, at Marion and Sehna; %rentest.daul rain-
fall avernge for state, 0.G8 inch, on the 14th; greatest daily local rainfall, 5.16
inches, at Tuscumbin, on the 14th. . i .
Average number of days on which rain fell, 5; average number of cloudy
days, 6; average number of fair days, 13; average number of clear days, 11.
Varmest days, 11th, 12th, and 17th; coldest day, 30th.
Prevailing directions of wind, east and southeast.

The following meteorological suinmary for September, 1886,
has been forwarded by Hon. J. T. Henderson, Commissioner
of Agriculture for Georgia: S

l Temperature,

e e | Averago
Dintricts, . i . wl pro;:ipitu-

. ! o onthly tion,

Highest. | Lowest. mean,

S A S D
o o i ° ° Iuches.
. 8o

rthern (ieorgin .. 90.0 51.0 72.4 0.
gtl’ddlc Georgiti..... 96.0 48.0 75.1 0.87
fSouthwestern Goorgia .. 94.0 59.0 79.1 3.57
Enstern Georgis....... g8.0 64.0 77.7 0.95
Southeastern Goorgis... 88.0 66.0 77. 5.40
Means for utut(..) 98.0 48.0 76.4 2.32

- The following is an ézétract from the ¢ Weather Review of
the Illinois Department of Agriculture,” for September, 1886,
prepared under direction of Col. Charles I'. Mills, Springfield :

Divisions.—The state covers such an extended area from north to south
(386 miles) that it lms_ l)eqn found advisable to d1v1dg the same and follow the
Jjudicial divisions, which include the following territory, viz.: 'tl‘.e northern
division extends from 42° 30/ to about 40° 317 the ?letrul division extends
from about 40° 317 to about 39°; the southern division from about 39° to

o /
88T¢¢57}¢pcrature.—'l'he meau temperature of t'l:c state for the month, 67°.8,
was 2°.4 above the normal for twelve years. The mean temperature of the
northern division was 65°4 ; of the central division, 67°.9, and of the south-
ern division, 70°.2. ) ) ) .

The greatest departure from the {\()rmulwns at Peorig, Peoria county, wherve
it was 2°.8 above the normal for thirty years,

The maximum September temperatures are as follows : 1881, 101°; 1882,
95° ; 1883, 06°; 1884, 09°.5; 1885, 94°, and 1886, 98°.  The minimum tem-

eratures are, in 1881, 42°; 1882, 30°; 1883, 81°; 1884, 41°; 1885, 80°, and
1886, 32°. .

The highest temperature reported during the month, 98°, oceurred at Pon-
tiac, Livingston county, on the 8th and 9th; at Sumner, Lawrence county, on
the 8th, and at Centrqhu, Marion county, on the 9th. I'he lowest reported, !
32°, occurred at Pontiac on the 20th, making the absolute range for that place !
66° for the month.

The hot wave of the 5th to 9th and cool wave of the 2uth and 30th ex-
tended over the entire state.  Several stations in the southern division report
the highest temperature on the 23d and 24th, but they are the exceptions.

Precipitation.—The average precipitation for the state was 4.67 inches; for
the northern division, 4.03 inches; central division, .68 inches, and southern
division, 4,80 inches. 1t was 1.37 inches above the September normal forthe
state ; 0.86 of an inch above the September normal for the northern division;
2,48 inches above for the central division, and 0.94 of an inch above for the !
southern division.

The greatest departures from the normal precipitation occurred ns follows:
Greenville, Bond _county, 2.18 inches above; Paua, Christian county, 3.94
above ; Aurora, Kane county, 2.60 below ; Griggsville, Pike county, 2.06
above ; Springfield, Sunlgmnon county, 3,60 above ; Mascoutah, Saint Clair
county, 2.4% above, and Fairfield, Wayne county, 2.15 inches above.

The following meteorological summary and accompanying

remarks are from the September, 1886, report of the ¢ Indiana
Weather Service,” under direction of Prof. H. A. Huston, of
Purdue University, Lafayette:

Temperature,
_ | Average
Districts. | 1 Monthi ! pr«;fiplu-
! onthly . on.
Lowest. “eans. |
- . 7l
° ° i Tuches,
Northern counties 39.0| 65.5 - 7.81
Central COUNSIBR wuiies veeersisrsnicsnorssses 34.0 23.4 ) 3.
Southern CONNties. . i iiieerruirrnnnserereronnens oeee 40.0 | o 1.
| :
£ T g SRRy l 97.0 34.0 ! 66.3 | 4.52

The mean temperature of the state for September, 1886, was 1°.G6 above the
mean of Septem{)er for the past five years; 1°.4 above the mean of sixteen
years at Indianapolis; 0°.5 above the mean of thirty-one years at Logansport ;
2°.4 below the mean of twenty-one years at Vevay ; 2°.6 above the mean o
thirty-three years at Spiceland; 1°.8 above the mean of seven years at Mauzy ;
2°.6 helow the mean of nine years at Blue Lick ; the rame as the mean of five
years at Worthington ; 1°,0 above the mean of seven years at Lafayette. The
mean temperature at various stations ranges from 224 ahove the average at
Logansport to 3°.7 below the average at Mauzy.

'Fhe mean precipitation for the state for September was 1.16 inches above the
mean of September for the past five vears; 1.83 inches above the mean of six-
teen years at Indianapolig; 1.54 inches above the mean of thirty-one years at
Logansport ; 1.09 inci)cs above the mean of twenty-one years at Vevay; 1.15
inches above the mean of twenty-eight yvears at Spiceland ; .78 inch below the

| mean of scven years at Mauzy ; 1.18 iuches above the mean of five years at

Blue Lick; 1.03 inches above the mean of five years at Worthington; 1.66
inches nbove the mean of seven years at Latayette. The precipitation at var-
ious stations ranged from 2,42 inches above the average at Logansport to 2.73
inches below the average at Mauzy.

The following is from an advance sheet of the ¢ Iowa
Weather Bulletin,” for September, 1886, prepared under di-
rection of Gustavus Hinrichs, M. D., Towa City :

September, 1886, was warm and fair, southerly winds and calms largely pre-
vailing ; the rainfall was showery and generally iu excess of normal.

The mean temperature of the air was two degrees above normal.  Since
1871, September has Leen decidedly warmer twice ouly, namely, in 1884 and
1881; in 1877 it was slightly warmer than this year, i:)ight times during the
twenty years from 1851 to 1870 has September been decidedly warmer than
this year. The first and last decades were quite warm, beingover four degrees
above normal; the middle decade was decidedly cool, being nearly four de-
grees below normal.

Cloudiness was about normal, with a slight excess of clear days.
winds or calms prevailed at two-thirds of all the observations,
of the wind was also less than normal.

Rainfall was inuch more frequent than normal, and brought about a wonder-
ful change in the pastures throughout the state. ln amount the rainfall was
less than four inches in the northwest and east ; throughout the balance of the
state it exeeeded four inches. The southwest and southern-central lowa re-
ceived over six inches of rainfall.  This high rainfull extended northeastward
to Waterloo.

‘The most notable storm was the squall of the 18th, which attained its greatest
intengity in wind. rnin, hail, and lightning in southeastern Iowa late in the
afternoon.

Fine days were quite frequent.  “The 249th was especially fine wnd cool.

While very Tight frosts oceurred locally on lowlands during the latter half of
the second decade, the frost of the 29th was the first really general frost of the
season 5 it found the corn perfectly mature and most corn fodder saved in
shocks.

No northern Hgbts or other notable phenomena were reported.
lightning has been exceptionally great this month.

The following is from the Septewmber, 1886, report of the
¥ Minnesota Weather Service,” under direction of Prof. Wm.
W. Payne, Carleton College, Northfield :

The severe drought and unusually high temperature which characterized
A ugust were notably absent in September just past,

The mean temperature for the state, ns deduced from the reports of fifteen
stations, is 67°.1, which i3 1°.6 below that of the corresponding month of Sep-
tember, 1885, At Duluth it was 5°.0 helow the mean of sixteen years; Saint
Vincent, 1°.7 below the menn of fourteen vears; Moorhead, 1°.6 below the
menn of five years; Saint Paul, 0°.8 below the mean of sixteen years; and 0°.2
above the mean of fourteen yvears at La Crosse.  Thus showing from stations
where records have heen kept for & number of years that the mean tempera-
ture was genernlly below the average, with the departure most decided in the
northenstern portion of the state. The maximum temperature registered was
93°.0, at Sherburne, on the 4th, while the minimum was 22°.7, at Moorhead,
on the 18th, thus making the range for the state 70°.3.  The greatest monthly

range of temperature at any one place was 67°.4, at Moorhead, while the least
monthly range was 47°.8, at Duluth.

Southerly
I'he total run

Damage by
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Ruain fell generally over the entire state, the average heing 4.05 inches, while
the greatest amount which tell at any onc place was 6.07 inches, at Mankato;
the least amount was reported from Moorhead, where the fall amouunted to
1.31 inches.  The greatest daily rainfall was 2,10 inches, which occurred on
the 25th, at Morric. At Duluth, for the month, there was an excess of 1.52
inches of rainfall; Saint Vincent, 1.45 inches: Saint Paul; 0.31 of an inch, and
a deficiency at La Crosse of 1.73 inches, and Moorhead, 0.64 of an inch.
Stations that reported over an inch of rainfall on any one day, with the dates,
are: Dodge Centre, 18th, 1.50; Red Wing, 15th, 1.49, and 18th, 1.18; Mankato

15th, 1.35, and 18th. 1.30: Rochester, 11th, 1.02; Morris, 15th, 1.85, and !

26th, 2.10; Saint Paul. Tth, 1.20; Duluth, 6th, 1.06, and 25th, 1.90; Alexan-
dria, 24th, 1.05.

Thunder-storms were of almost daily occeurrence throughout the state during
the first fifteen days of the month, hut were more numerously reported on the
24, 3d, 5th, 6ith, 15th, 24th, and 26th.

Hail was veported from Saint Vineent on the Hth, and Red Wing on the |

15th,

Frosts occurred at Albert Lea on the 17th, 28th, 30th; Sherburne, 10th, 30th;
Red Wing, 14th, 28th; Muankato, 20th, 80th; Morris, 30th; La Crosse, 14th,
17th, 28th, 29th; Saint Paul, 28th; Saint Vincent (light), 1st, 8th, 12th skill-
ing), 13th, 14th, 18th, 19th; Duluth, 1st 12th, 13th, 14th, 17th; Moor head
(killing), 12th, 17th, 18th, 28th.

The following isfrom the September, 1886, report of the ¢ Ne-
braska Weather Service,”” under direction of Prof. Goodwin
D. Swezey, of Doane College, Crete:

Like the month of August there has been no marked peculiavity in the
weather of September unless it is the cold wave, the first of the scason, that
appeared on the night of the 29th in Minnesota, and extended ¢n the 30th to
east Dakota, Towa, Nebraska, Wisconsin, Michigan, llinoie, Missouri, Indiana,
and Ohio, with a minimum temperature of 33°.8 in Nebracka.  This was pre-
dicted as-a cool wave, although cold-wave flags were not ordered up ; but the
temperature fell lower than was expected.

Fonr storms, of moderate severity, were felt in Nebruska during the month.,
The first appeared in northern Dakota on the 14th and was joined on the 15th
by a storm which formed in northern Kansas. The second appeared in the
Indian Territory on the 18th and moved very rapidly eastward, passing out of
the Saint Lawrence Valley on the 19th.  The third formed in Colorado on the
24th and moved northeastward. The fourth formed in Colorado on the 26th
aud, passing northeastward, moved out of the Saint Lawrence Valley on the
28th.” All of these were attended by more or less rainfall in the state.

Cumparison of past Septembers.

The table shows the mean temperature, the noon temperature, and the num-
ber of days above 85° for the past nine Septembers in southcastern Nebraska ;
they are found by averaging the numbers reported at the different stations. Tt
also shows the highest temperatures and the lowest recorded anywhere in the
state by standard self-registering thermometers :

Mean Noou Highest I T.owent
Neptomber., tempera- tempers - | Ahove 859, temperun- tempora-
ture, ture. ! ture. : ture.
——— —_———— - : |
o o Days. ° ; °
65.5 75.9 5.3 91.0 33.0
61.1 75.1 3.9 91.0 28.0
64.2 23.8 l 3.7 93.0 34.0
67.3 76.5 10.3 99.0 i 36.0
67.5 8%0.8 10.8 94.0 ! 40.8
60.8 70.7 ’ 2.0 91.0 ! 37.0
67.9 76.1 6.3 91.8 | 39.0
64 78.0 | 5.0 91.0 I 42.6
65.4 75.5 | 9.2 933 | 33.8
t

The following table shows the precipitation, or depth in inches of rain and
melted snow or hail, the number of days on which it fell, and the number of
cloudy and of clear days. Days are counted cloudy when the sky is tour-fifths
overcast; clear when less than one-third.  The last column shows the number
of thunder-storms:

Duays of

September. l""".‘i«'("ll’]l.l“' )u't;'g:ipitu- (“:::::" Clenr dayw, . Thunder.
ion.

—_——— ! ; - - ] : -
Inchea, : , |

2.8 - 4.3 1.9 18,7 . 2,2

1.86 5.1 1.5 | 19.0 | 2.8

3.4t 6.9 2.5 16.5 | 4.3

4.05 6.5 - 3.8 . 17.2 ' 5.5

0.92 1.9 ! 1.4 ! 19,3 2.0

3.38 | 7.1 6.4 . 14.0 | 3.5

299 5.8 | 6.3 ! 1300 | 4.9

2.34 . 6.2 . 6.0 , 16.4 | 2.7

3.59 ' 9:9 | 4.9 | 12.5 | 4.7

The following is an extract from the September, 1886, report
of the ¢ Missouri Weather Service,” under direction of Prof.
Francis E. Nipher, Washington University, Saint Louis:

The meuan temperature for September has been 710,
the normal.  The extremes of temperature were 52°

H 4

3, which is 2°.3 above

on the 29th and 91°.5

on the 9th.  The extreme minimum of September has in former years fallen
to or below that of the past month over thirty times, in fact upon every day
of the month, and ten times since 1836 the observations of Engelmann show
a September temperature of over 95°, the highest being 102°, on September
3, 1864, The temperature has therefore been about normal, and quite uniforin
in character.

At Saint Louis the raintall, 9.57 mches, has been in excess of the normal
value by 6.6 inches, the normal value being 3 inches.  The rainfall in the
state has Dbeen greatest at Saint Louis, diminishing to about 3 inches in the
north, west, and south part of the state.  The heaviest rain, over 7 inches,

Foceurred in two areas, the one being cast of a line running from the nouth of

the Missouri River southwestwardly to Potosi and thence eastwardly into
Mlinois.  The other maximum area lies in a belt stretehing from Macon east-
wardly into linois, where these two arcas probably unite.

The mean temperature in the state has heen lowest at Ironton, being 64°,3,
the highest heing at the Signal Oflice, Saint Louis, 72°.1 ; Mascoutah, 72°.
The lowest minimum, 38°, was veported trom Ironton and Mound City.  The
highest maximum was Miami, 103°; Mound City, 99°.5; Mexico, 99°; Seda-
lia, 48°; Savannah, Houstonia, and Signal Otfice at Leavenworth, 97°,

The experience of the past sminmer should give the farmers of the North-
west great confidence in the soil which they possess.  Notwithstanding the
severe drouth, the feeding value of the corn crop is probably fully up to the
uverage, while the hay and oat erop, of about normal quantity, was unusually
good in quality. )

The following summary for September, 1886, is from the
% Bulletin of the New England Meteorological Society,’ pub-
lished under direction of Prof, Winslow Upton, Providence,
Rhode Island:

Sumimury for September, 1886.

Reports for the month were received from one hundred and forty-one ob-
servers.,

The fivst third ot the month was fair and dry; the remainder brought fre-
quent rains accompanying the several cyclonie storms of the month, and the
last week was generally cloudy and rainy,  All the storm-centres passed north
of us vver Canada, no tropical cyelone approaching near enough to affect our
weather.  The varying conditions as to temperature and rainfull 1n the different
parts ()]f' the month halanced one another, and the average was close to the
normal.

First period ; fuir.—High pressure with fuir weather characterized the first
ten days of the month. At a few of the eastern stations the first day gave a
little rain that should be referred to the last cyclonic avea of August; then
came five or six days of cool weather with northwesterly winds in front of the
centre of high pressure, followed by four or five days ()lywaxl'lner weather with
southerly winds as the pressure fell.

Second period; variable—Light rain occurred at some northern stations
with a faint northern barometric depression on the 9th; more general mimy;
fell on the nights of the 10-11th and 12-13th, while two distinct eyclonic areas
moved over Canada, with a day of fair weather and higher pressure between.
Another anti-cyclome area passed us on the 156th, followed by a cyclonic ares
traversing Canada on the 16th and 17th, giving us rain wit{l thunder-storms
and squalls on the afternoon of the 16th. (%n the 18th the pressure was again
high, {)ut fell us the fourth eyclonic storm approached and passed on the night
of the 19th, with rain and thunder.

Third period; fair.—Three days, from the 20th to the 23d, had high press-
ure, with brisk, cool, northwest wind and fair weather.

Tourth period; rainy.—Rain fell on the 23d between the passage of two
anti-cyclonic areas ; rain was again frequent from the 25th to the 28th or 20th
while an avea of low pressure lingered over the Lakes and Canada. The last
two days of the month were generally fair,

Thunder was noted in one part or another of New England in connection
with nearly every ruin of the month.  Light thunder showers occurred in New
Hampshire and Vermont on the 0th, 10th, or 11th, and in Connecticut and
Long Island on the 12th. A storm of some violence, with strong wind heavy
rain, and destructive lightning, appeared in western Massachusetts about 3 p-
m., and reached the coast after 9 p. m.; it was followed by a second one in the
western and central parts of the stute two or three hours later.  One of these
storms, probubly the earlier, was felt from northwestern Connecticut into
southern Maine, and its lightning was visible on Long Island. A thunder-
storm on the evening of 19th extended from Connecticut to Maine. A simaller
one ué)peured on the southern coast on the morning of the 23d, and a wide-
spread thunder-storm accompanied the rain of the 28th and 24th, extendin
from the upper Connecticut River to western Massachusetts about midnight o
these dates, avoiding castern Massachusetts, and moving obliquely into Maine
in the curly hours of the 29th.

A tornado oceurred four miles east of Harvtford, Connecticut, on the evening
of the 12th.

The following is from the September, 1886, report of the

¢“Ohio Meteorological Bureau,” under direction of Prof. B. F.
Thomas, of the Ohio State University, Columbus:
o The mean temperatnre, 65°.5, was slightly above the average, which is 64°.8.
T'he September normal (or average for many years) is 65°.38.  The range of
temperature for the month was only 61°, the range for the preceding three years
varying from 67° to 72°.2.  The mean daily temperature range was likewise
low, heing 22°.2) the average being 22°.9.
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H s s heaviest 1n four vears The . A or September !
rainfall was the heaviest in four years,  The normal fall for Sey

is g‘l'l]?a inches, but the mean for the month just closed was 4.(')2. ['he greutest |

;‘ail{fall vecorded was 10.25 inches, at Sidney 1 the least, 1.8 inches, at Cincin- *

natl. Summary. )

Mean tempetature, 65°.5 1 highest temperature, 94°.0, on the 9th, at Logan ;.
lowest temperature, 33°.0, on the 21st, at Paulding ; range of temperature, |
61° 0 . mean daily range of temperature, 22°.2. greatest daily range of tem-

er;itl;l‘e, 44°.0, on the 3d, at Pnu\diug: lenst daily vange of tempernture, 2°.0,
gn the 12th, at Clarksville. o i
Average vumiber of clear duys, 12,7 average number of fair dags, 124 5|
average number of cloudy days, 4.4 : average number of days on which vain !

1, 10.1. . . L . i
fe‘M(}nn rainfall, 4.02 inches ; avernge daily rainfall, .134 inch ; greatest num- |
ber of days on which rain fell, 16, at Toledo and Wauseou ; least number of :
days on which rain fell, 5, at Oberlin and Weymouth ; greatest rainfal), 10,25
inches, at Sidney; least rainfall, 1,50 inches, at Cineinuati,

Pre\"nﬂi"g direction of wind, southwest.

The following is an extract from the ‘¢‘Tennessee Stutel
Board of Health Bulletin,” for September, 1886, prepared under !
the direction of J. D. Plunkett, M. D., President of the State |
Board of Health. The weather report is prepared by H. C.
Bate, in charge of the State Meteorological Service :

The gencrgxl meteorologicnl conditions (ln‘ring the nmn\}x ol ‘\'c]m-n’n\‘mr
showed but little departure from the means of the three previous years,  The :
temperature was, perhaps, slightly above the normal, o

The mecan temperature was 70°.4, ahout one degree above the mean Tor,
September, 1885, and nearly three degrees helolwo' that for the corrvspmnlmg!
period in 1884 ‘The highest temperature wax 969, vecorded on the 10th, and !
was three degrees above the maximum of September of last year, and one de-

e below the maximum of September, 1884, The warm wave, which hegan
about the 7th, waus followed close by u cool one and a fall of several degrees
about the 12-13th, and thiz, in tarn, was sueceeded by another warm wave,
which culminated about the 17-18th, and which coutinwed with vevy slight;
variations until the last few days of the montls, whvu‘u marked d(:]m-:smn wils
noted, and. on the 30th, the lowest temperature of the ln()l]lll,‘:':ﬂ . was re-
corded. This was four degrees nbove the minimum recorded in September of
last year, and three degrees helow that in September of the year previous,
The proportion of clondiness during the month was below the novinal,

The mean precipitation was 3.11 inches, a little more than half' an incl less
than the mean for September of lust year, und about un ineh more thau the |
mean of September of the year previous. [t was shgln‘l.\' below the normu‘] in
the eastern portion of the state, and above the normal in the western portion, |
Of the amount the eastern division received an average of less than two inches, |
the middle division un average of about three and one-fonrth inches, ;unl’t‘lm,'
western division an average of about fonr and three-fourth inches, The

reatest rainfll was 6.19 inches, x'cpurged at M(-‘mplns. "l‘his was th(rggrcn't‘(-st i

eptember rainfall re m.rted at that station sinee its establishment in 1871, The
least rainfall reported for the month was 1.07 inches, at Chattanoogs, and was !
the least reported at that station for chtembcr since the stablishinent of tlm,

[
!
(
|

station in 1879.  Fven this is considera Iy over the minimum September pre-
cipitation of any three preceding years. The greatest loead daily rainfall oc-
curred at Savanuah on the 15th, and measured 2,10 inches. A daily full of
two inches witd reported on the sume dav at Fostoria, also o like amount on
the day previous at Howell.

The rains of the 12th, T4th, 15th, 27th, and 28th were general, the others |
were mostly very light and local.  The ruin of the 14th was the heaviest during |
the month. an avernge of more than one inch falling throughoit the state on |
that duy. This was followed by a heavy fall the next duy.  There was com- |
])aruti\'b\v little electrieal distwrbance diving the month, and no very high;
winds. There were ten days reported without vaine  The prevailing winds
were southeasterly, i

Stale swmmary. :

Mean temperature, 70°%4 5 highest fmn{u:l':nnrc, W3, on the 10th, we Milun ;-
lowest temperature, 58° on the 30th, at Farmingdale ; range of temperature, |
68°; mean monthly vange of temperature, 42°.4; greatest monthly range of |
temperature, 51° at Parmingdale ; least monthly muge of temperature, 320,
at Careyville : mean daily range of temperature, 172381 greatest daily vange |
of temperatnye, 34° on the 225. at Midan ; least dadly range of temperatare, .l
2°, on the 15th, at Hurrieane Switeh 5 moean of maximnm teniperatures, K&.K° ;
mean of minimum temperatures, $6°.4.

Avernge number of clear days, 16.2: average muuber of fuir days, 7.4 1,
average number of cloudy days, 6.4 average number of days on whieh vain i
fell, 6.2, :

Mean depth of rainfalll 3.13 inches ; mean daily raintall, 0,303 ineh ; great- |
est rainfall, £.19 inches, at Memphis ; least minfall, 1,07 inches, at Chatta-
nooga ; greatest locul danily rninl'n&l, 2.10 inches, on the 15th, at Savaunaeh s i
days of greatest vainfall, 12th, 14th, T5th, 28th : duy of greatest rainfall, 14th;
days without rainfall, 1st, 2d, 3d, $th, 5th, 9th. 21st, 221{? 24th, doth.

Varmest day, 10th; coldeat day, 30th.

Prevailing winds. sonth and southenst.

The study of the motions of the upper currents of the atmos-
phere is of so great importance that it has been deemed wise

dare noted at Borneo, due

to present the following abstract of a paper by Prof. J. Kiess-
ling, of Hamburg, Germany, published in the ¢ Sitzungsber.
der Kgl. Preuss. Akad. d. Wiss. zu Berlin,” 1886, page 529:
THE MOTION 0F KRAKATOA SMOKE IN SEPTEMBER, 1883,
{Translation from the German hy Junior Prof. H, A. Hazex.)]

Mr. W, Siemens, in his investigation nH»Un the conservation of encrgy in the
enrth’s atmosphere, considers that thisis dependent upon the rotation-velocity,

and he draws the conclusion that by the general air cireulation between 35°
north and south latitude, us well in the uprer poleward directed air current as
i the lower along the equator, there ix a laggring behind the earth’s rotation,
henee it must be directed to the west, and that Ly wholly lacking friction this
veloeity on the equator mnst amount to 84 metres per second (188 miles per
hour), from east to west.  The optical appearances following upou the out-
hurst of Krakaton places the theovetienl considerations in the hand of experi-
ence for proof; since the paths of the smoke masses thrown into very high at-
mospherice lnyers immediately after the outhurst could be clearly followed more

than a week.

[ present the following from the yesults obtained from a discussion of the
geographical relations established by observations :

The outhurst accurred at the time of the year when the sun’s heat is greatest
along the novtherly wopie.  If the view of Mr. Riemeus be correct, at this time
of year, not only the middie fine of the equatorial air ving, hut also the turn-

ing point on the south side of this ving of the spirally rising trade-current,
I must lie in the neighborhood of the north tropie.

Siuce in the first outburst
of Krakatoa, on May 20, 1883, the smoke colmnn reached a measured height
o' 11,000 metres (7 miles), we may consider that in the incomparably heavier
explosion of Auguxt 27th smoke and dust masses penetrated through the
lower trade current info the upper trades.  Both streams then on A ngust 27th
must have earried simoke clouds in a civenlar path aboat the earth.

The observations appear to establish the correctness of this conclusion. From
wstndy of ships” journals I have been able to place upon a chart the course of
sach ship whose captain had made note of special appearances during this
period.  Thereby it s possible to obinin at a full glance just the conditions of

s the equagorinl zone fn which the voleanic smoke clouds were clearly seen.

The supposition is probable that those captains who have made any note of
the appearances have written complete journals, so that we must conelude that
the tack of 2 note is dae 1o the absenee of any stenge optical appearance,

This chart gives the following:

t1.) By far the greater portion of the general smoke mass had a west-by-
north motion at the equator,

(2.) These smoke masses did not torm a single clond, as considered by Mr.
Ringwood, Sereno Bishop, and Verbeek, but perhaps n suceession of clonds
of different magnitude, of which those in 2 mervidional divection were so small
that they conld be sailed through in o fow days from north to south. From
the difference of time of the appearances at various places it is possible to
caterdute w wean velocity of,the general motion.  The exact moment of time
at which the motion of the smoke masses hegun cannot be told, as already on
August 26th west of Krakatoa there weve appearances clearly due to smoke
clowds, while the prineipnl eruption was on August 27th.  In spite of this un-
certuinty it is possible to calenlate the mean velocity of the smoke masses
which passed across the equator in g novth direction, us lso of those which
woved alotg the equator, this was the sume for hoth, and amounted to 36 to
40 metres per second (81 1o 89 miles per hour). -

(3.) Small parts of the principal mass along the equator townrd the north
aud south lag hehind in their motion.

(4.) When a ship with a west course reaches a clond so is theve fivst o blue
or green color nftfw sun and still later an extraordinary increase in the twi-
tight calars. Now we have experintentad proof that the so-ealled sun colors,
through a fine and thick smoke, were wholly independent of the chemical
composition of the ugredients, while the intense diftvaction colors were formed
only through homogencous, 7. .o uniform particles forming a clond.  The
succession of the uppearances is thevefore au indireet proof of the correctness
of the view that they were Tormed by smoke elauds which had o motion from
eust to west i the lower part of the atmosphere,

(5.] Tt is possible to follow the smoke elouds in a south-southwest direction;
these show an original veloeity of 30 1o 40 metres per second (67 to 89 miles
per honr) in a west divection; moreover, atready in the middle of September
they have sdvanced 1o 30° <omh latitude, and have asserted their optical
propertics in Australia, Afrvica. and Ameriea.

(.} Near bath these it is possible easily to follow, i & north-northeast di-
rection, sinoke clonds along the Chinese const to Japan.  They were observed
at the light-houses **Fisher [sland.” ** Middle Dog.”" **Chefoo,” and on
Augrust Bth in Tokio: this shows a velacity of 20 metres per second (45 miles
per hour).

(7)) Foward the northeast from Krakaton strange appearances ure not ob-
served imwediately alter the eruption.  Henee, fourteen days later, sun colors
to xmoke masses coming up after a complete cireuit
of the carth from the enst. On the other hand, in an casterly direction at
Boeleleng in Bali, two to three days after the outburst, a considerable darken-
ing, and at New Treland an unuson) eolor of the heavens, were observed.  This
would seem to show an undoubted easterly air curvent.

It s (msszblc te show, from competent side deliberutions, how frowm the
winter of 1888-"84 ta the antwmn of 1885, iu the region of the temperate zone,
there were observed optical appearances in eausal conunection with the Kra.
katon outhwrst,  What quantity of particles thrown into the atmosphere
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would be needed in order that, by their propagation above so great a part of
the world, they might make the marked appearances? Further, what suffi-
cient influence can there be over the weight of the particles so that dust could
be held two years floating in the atmosphere ?

Both objections are of no weight as shown by experimental proof. It is
easy to show that air which is full of extremely fine dust, or artificially ground
Krakatoa dust, has very little influence in the development of homogeneous
clouds, that is, clouds consisting of uniform water-drops, in comparison with the
powerful cloud-forming action which comes from such gases of combustion as
are beyond ohservation by direct optical means. Hence a computation of the
quantity of solid ingredients of the Krakatoa outburst is of no importance in de-
termining the causes which lie at the base of the above optical appearances.

This is confirmed also by the observed appearances through the summer of
1831, immedistely after the submarine eruption of the island of Ferdinandes,
the development of abundant sulpbur-bearing products was then so great
that the German savant, Professor

offmann, Drs. Philippi and Schultz, at the .

end of July, found in Sciakka different silver vessels which were plainly
attacked by the voleanic gases. The height of the appearance as measured
by Professor Hoffmann and Dr. Schultz, at points fourteen nautical miles
a}part, was plainly 20 k. m. (12.4 miles). Tt iy worthy of note that the gas
thrown into the air in the south of Sicily, asserted 1ts optical effects from
August 2-4th, nearly simultaneously in Madrid, Genoa, Rome, Berlin,
(Odessa, Irkutsk, and Werchucudinsk. The many letters collected by me
show that the same optical effect was observed in very high-lying cloud layers.

The question of the suspension of smoke masses and the resulting conden-
sation products in high atmospheric layers, finds an easy experimental solu-
tion. From a long series of investigations with extremely fine smoke, whose
ingredients did not appear to permit microscopic measures, o falling velocity
of .008 m. per minute, at the ordinary air pressure, has been determined. At
a height of 20 k. m. (12.4 miles), this velocity would amount (according to
Ferrel's formula) to about .01 m. per minute, therefore in one year it would
fall, if the air were perfectly quict, 5,300 m. (17,389 feet) at the mnost.



